Insulin mediated hemodynamic responses in spontaneous hypertensive rats (SHRs): effect of chromosome 4 gene transfer.
The spontaneous hypertensive rat (SHR) is a widely studied model of essential hypertension and has been reported to exhibit alterations in carbohydrate and lipid metabolism. Genetic linkage studies implicated that SHR carries deletion variant of Cd36 gene of chromosome 4, the gene that encodes fatty acid transporter. Thus it could be possible that primary genetic defect in SHR is compromised tissue utilization of fatty acid that would form the basis for the pathogenesis of hyperinsulinemia, insulin resistance and insulin-mediated responses. We measured both the hemodynamic and metabolic responses to insulin in SHR in comparison with the chromosome congenic spontaneous hypertensive rats (cSHRs) (rats in which piece of chromosome 4 containing wild type Cd36 was integrated into the SHR genome). A bolus infusion of insulin increased iliac conductance and decreased blood pressure in Wistar Kyoto (WKY) rats. However, in SHR insulin did not reduce blood pressure as in WKY but after about 15 min it significantly enhanced blood pressure and reduced iliac conductance. Whereas in cSHR insulin did not reduce blood pressure as in WKY rats. However, pressor responses to insulin were eliminated by chromosome 4 gene transfer. Glucose clearance was significantly slower in both SHR and cSHR. Glucose tolerance test revealed that SHR are hyperinsulinemic and insulin resistant. These findings indicate that transfer of segment of chromosome 4 from Brown Norway rats onto spontaneous hypertensive background eliminates hyperinsulinemia and pressor effects of insulin.